A method for data communication between a wireless device and an electronic 
device, and a data communication device 
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The object of the invention is an advantageous way to connect electronics equip- 
ment for instance to a mobile station via a standardised interface for short-range 
wireless data communication, and a data communication device connected to this 
standardised interface. 

5 It is previously known to connect a portable computer and a mobile station 1 via an 
infrared (IR) link to a printer 4 shown in figure 1. Then an IR transmitter/receiver 2, 
3 is constructed in the devices 1, 4 being parties of the data communication, and 

t3 routines required by the data communication has been designed in the software of 

% Z the devices 1, 4. 

ru 

to 10 There are also known mobile communications applications developed particularly in 
connection with portable data processing equipment, such as laptop PCs. In these 
applications at least the transmitter/receiver functions of the mobile station are real- 
ised in a PC Card. A PC Card is an expansion card with an interface to the elec- 
tronic device, such as a computer, which interface is defined by the PCMCIA stan- 
15 dard (Personal Computer Memory Card International Association). For instance an 
expansion card containing a transmitter/receiver of a GSM mobile station is used for 
data communication in order to connect the electronic device to the GSM network. 
However, the use of the application requires pre-installed software in the electronic 
device. 

20 There is also known a low power radio frequency (LPRF) or a short-range radio fre- 
quency link, which replaces a connection cable between electronic devices, and 
which is defined at least by the Bluetooth Special Interest Group. This concerns an 
unfinished industry standard where the communication link is intended to be real- 
ised at a vacant ISM frequency (Industrial, Scientific, Medical) of 2,45 GHz and at a 
25 power of 0 dBm or 1 mW, whereby the range is 10 meters and the data transmission 
rate is 721 kbit/s. The link uses frequency hopping and a time divided duplex con- 
nection. Reference: Codename Bluetooth, A Global Specification for Wireless Con- 
nectivity, Bluetooth Special Interest Group, www.bluetooth.com, 1988. 
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It is also known to expand the features of mobile stations with the aid of expansion 
cards. Then for instance a digital camera is connected to the mobile station. 



A problem in known devices is that they require identification of the expansion card 
and co-operation in the electronic device. An electronic device connecting a mobile 
station to a cellular radio network requires special software for the data communi- 
cation link and a sufficient processor capacity. 

The object of the invention is to present a new method for realising the data com- 
munication between electronic devices and a wireless device, and a data communi- 
cation device which can be connected to a general purpose expansion card interface. 
The data communication device is particularly suited for electronic devices having 
insufficient processor capacity for the functions required by a data communication 
network. Further the use of the data communication device does not require prepa- 
rations in the device to be connected, such as particular software for the data com- 
munication. 

The invention relates to a method for wireless data communication between a wire- 
less device, which comprises means for short-range data communication, and an 
electronic device. According to the invention the method comprises the following 
method steps: 

- in the general purpose expansion memory location of the electronic device there is 
mounted a data communication device having means for short-range wireless data 
communication; 

- the short-range wireless data communication link between the wireless device and 
the data communication device is activated; and 

- data is transmitted between the data communication device and the wireless de- 
vice. 

The invention relates also to a data communication device for wireless data com- 
munication between a wireless device, which has means for a short-range data link, 
and an electronic device. According to the invention the data communication device 
comprises 

- a controller, which can be connected to the general purpose interface of an expan- 
sion memory location of the electronic device for controlling the operation of the 
data communication device, 

- a short-range wireless data communication unit and an antenna for data communi- 
cation; and 

- a memory for storing the communicated data. 

According to the invention there is used a particular memory card, which is mounted 
in a general purpose expansion memory location of a separate electronic device, 
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such as a digital camera, and which contains a data communication feature for 
transmitting the memory contents to a wireless device. A general purpose expansion 
memory location of this kind is defined for instance in the ATA (Attachment Inter- 
face) specification. Expansion cards containing memory which can be written and 
5 read are called Compact Flash, in accordance with the small-sized cards generally 
containing Flash EEPROM memory. The data communication utilises for instance a 
short-range radio frequency LPRF link. The memory card is also suitable for in- 
stance for a personal digital assistant (PDA), where the entered data can be stored in 
the expansion memory. Due to the duplex characteristic of the expansion memory 
10 the data can be also transmitted at a radio frequency to a wireless device, or gener- 
ally to an LPRF device. The data communication characteristics of the wireless de- 
vice are available for transmitting the data forward. 



h 



A data communication device according to the invention is based on the use of a 
virtual duplex memory. The data communication device comprises memory, a short- 
to 15 range radio frequency link unit, and control logic. The memory is for instance Flash 
ft memory, RAM (Random Access Memory) or RAM memory with battery back-up. 

r Regarding the operation of the electronic device the data communication device is 

It, used as ordinary expansion memory, but the data can be read and written also by an 

\ y external device, such as by a mobile station using a short-range radio frequency link. 

SO 20 The data communication is most preferably started automatically so that it is trig- 
i, gered by the storing of new data, but transmission is also possible so that it is acti- 

vated by an external device. 

The data communication according to the invention is suitable particularly for the 
transmission of digital pictures between a mobile station, such as a communicator or 
25 a smart phone, and a digital camera, but also for the transmission of data, such as 
the contents of a calendar, between a personal digital notebook or a portable com- 
puter and a mobile station. 

An advantage of the invention is that the data communication device fits in a gen- 
eral purpose expansion memory location, whereby the electronic device, such as a 
30 camera, requires no hardware changes and also no software changes for the data 
communication. A general purpose expansion memory location is common in digital 
cameras, but the I/O ports (Input/Output) actually intended for data communication 
are not. Thus the method according to the invention enables the transmission of 
pictures to a separate device also from a camera which does not contain facilities for 
35 the transmission of pictures. 



Another advantage of the invention is the wireless data communication in connec- 
tion with a device having a processor capacity which is insufficient in order to real- 
ise the functions required for wireless data communication. 

A further advantage of the invention is the extra memory which the data communi- 
cation device provides to the electronic device in addition to the data communica- 
tion characteristics. 

Advantageous embodiments of the invention are presented in the dependent claims. 

The invention is described in detail below with reference to the enclosed drawing, in 
which 

Figure 1 shows a known arrangement for data communication between a mobile 
station and an electronic device; 

Figure 2 shows an arrangement according to the invention for data communication 
between a mobile station and an electronic device; 

Figure 3 shows a flow diagram of a method according to the invention for data 
communication between a wireless device and an electronic device; 

Figure 4 shows a block diagram of a data communication device according to the 
invention; 

Figure 5 shows a block diagram of the controller of a data communication device 
according to the invention; and 

Figure 6 shows essential parts in a wireless device according to the invention. 

Figure 1 was discussed above in the section regarding prior art. 

Figure 2 shows an arrangement according to the invention where we can see a mo- 
bile station 5 and a camera 10. A data communication device 8 is mounted in the 
camera's 10 general purpose expansion memory location 9 for the storing and 
transmission of pictures. The wireless data communication between the wireless 
device 5 and the data communication unit 8 is made by a short-range radio link via 
the antennas 6, 7. The interface of the data communication device 8 to the camera 
10 is for instance of the ATA type presented in the figure, and the short-range radio 
link is of the LPRF type. 
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Figure 3 shows in a flow diagram a method according to the invention for data 
communication between a wireless device and an electronic device. First a data 
communication device is mounted 11 in the electronic device. The installation is 
made by pushing a data communication device according to the invention into a 
5 general purpose expansion memory location of the electronic device. Regarding the 
electronic device the data communication device is to this end a common expansion 
memory card. 

Data is input 12 to the electronic device. The input data is for instance a picture re- 
flected as light through an objective, or a daily schedule created by the user. The 

10 data is processed 13 in the data communication device, for instance by storing the 
above input data into the data communication device mounted in the expansion 
memory location. The storing of data and any reading of data is made by particular 
instructions, such as ATA instructions. However, data input 12 or processing 13 is 
not performed if data is simultaneously transmitted by the wireless device to the 

15 electronic device. 

The data communication link from the wireless device to the data communication 
device is activated 14. Data is transmitted 15 between the data communication de- 
vice and the wireless device, most preferably automatically on the basis of the logic 
of the data communication device so that the transmission is activated when data is 
20 stored, whereby the data communication device has information about the receiving 
device, such as an address code, in order to perform the transmission. Alternatively 
the data is transmitted on the bases of instructions given by the wireless device. The 
data communication link from the wireless device to the data communication device 
is disconnected 16. 

25 Figure 4 shows a block diagram of a data communication device 8 according to the 
invention. In the data communication device 8 there is seen a controller 17 con- 
nected to the general purpose expansion memory interface of the expansion memory 
location for controlling the operation of the data communication device, a short- 
range data communication link unit 18, such as a short range radio link LPRF unit, 

30 and an antenna 7 for the data communication, and a memory 19, such as a Flash 
memory or a RAM memory, for storing data. The LPRF unit contains for instance 
sections according to the Bluetooth industry standard, such as a radio unit, a link 
control and management unit, and software facilities. Other ways to realise the 
short-range link are for instance infrared (IR), acoustic ultrasonic data communica- 

35 tion, and a wireless local area network (WLAN). 
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Figure 5 shows a more detailed block diagram of the controller 17 shown generally 
in figure 4, when the expansion memory interface is an ATA interface, and the 
short-range data communication link unit 18 is an LPRF unit. In the controller there 
is seen a microcontroller A, a serial to parallel converter B and a splitter C. The mi- 
5 crocontroller A gives a busy signal BUSY to the electronic device when the memory 
19 is processed by the radio link, and a signal ATA BUSY to the LPRF unit when 
the memory 19 is processed by the electronic device. Further there is given to the 
microcontroller a card operation enable (CE) signal A when the memory 19 is proc- 
essed by the electronic device, and an LPRF BUSY signal when the LPRF unit 18 is 
10 occupied for data communication. To a man skilled in the art it obvious that in gen- 
eral a data communication device according to the invention comprises means for 
giving to the microcontroller an operation enable signal enabling the operation of 
□ the data communication device when the memory is processed by the electronic de- 

vice, and a busy signal when the LPRF unit is occupied for data communication. 
15 The microcontroller A controls the series-parallel converter B and the splitter C. 
The serial to parallel converter B converts the memory's 19 parallel mode data into 
the serial mode used by the LPRF unit 18, and correspondingly it converts the serial 
f 8 mode into the parallel mode. The splitter C connects the memory's 19 parallel mode 

b write and read connection alternatively to the ATA interface of the electronic device 

1 d 20 or to the serial to parallel converter B for the LPRF link. 
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Figure 6 shows a block diagram of such parts in a wireless device 5 according to the 
invention which are essential to the invention. In the mobile station 5 we can see a 
processor 21 for processing the normal operations and the data communication ac- 
cording to the invention, a memory 22 for storing the data of the data communica- 

25 tion and the program, a display 23 for displaying program outputs, a keyboard 24 for 
using the data communication, an audio section 25 for speech facilities, a main 
transmitter/receiver 26 and an antenna 27 for normal traffic, and a short-range data 
communication transmitter/receiver 28 and antenna 29 for the data communication, 
such as LPRF, between the wireless device 5 and the data communication device 10. 

30 The LPRF transmitter/receiver contains for instance sections according to the Blue- 
tooth industry standard, such as a radio unit, a link control unit, and a link manage- 
ment unit and program functions. 

As an example let us examine the transmission of pictures from a common digital 
camera to a mobile station of the communicator type. The camera has a Compact 
35 Flash expansion memory location with an ATA interface of a general type, a data 
communication unit according to the invention attached to it, and the mobile station 
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has an LPRF interface. Pictures are taken with the camera and stored in the data 
communication unit in the same way as in a common expansion memory. The mo- 
bile station activates the LPRF communication link of the data communication unit 
and requests transmission of the stored data to the mobile station. The memory of 
the data communication unit is allocated to the LPRF link and the data transmission 
to the mobile station is started. However, no information is conveyed to the camera 
about the operation, because from the viewpoint of the camera the data communica- 
tion unit is only an expansion memory. However, if the camera tries to process the 
expansion memory during the LPRF data transmission, this is not possible as it is 
prevented by a busy signal so that data can not be changed when another processes 
it. In this way consistent memory contents are maintained. 

When the pictures have been transmitted to the mobile station the features and the 
capacity of the data communication network can be used to forward the pictures. 
Thanks to the LPRF link and the wireless device an electronic device such as a 
digital camera, has thus a world-wide range for the transmission of the pictures. 

In this context an electronic device means some other device than a wireless device 
being one party in the data communication and having the means required by the 
short-range data communication link. Further a wireless device means most pref- 
erably a mobile station, but also any other device used for wireless data communi- 
cation. A mobile station is particularly suitable due to the possible dual utilisation of 
the antenna and the radio frequency sections. The sections can be used both for 
normal traffic and for short-range data communication. Such mobile stations operat- 
ing on two frequency bands are generally known in GSM systems. 

As another example let us examine the transmission of the camera's pictures, in a 
manner according to the invention, to a common electronic device, such as a printer 
having the means required by the short-range data communication. Then the camera 
has a data communication unit according to the invention, and when a picture is 
stored in the camera it causes the transmission of the picture to another electronic 
device. Thus the contents of the expansion memory is kept the same at least in a 
unidirectional sense, and the camera pictures are available for instance to a printer, 
for instance for immediate printing. 

The invention is not limited to relate only to the above presented embodiment ex- 
amples, but many modifications are possible within the inventive idea defined by 
the claims. 




